Enrichment of cardiomyocytes derived from mouse embryonic stem cells.
Embryonic stem (ES) cell-derived cardiomyocytes transplantation and tissue engineering together represent a promising approach for the treatment of myocardial infarction, despite the limited supply of cardiac myocytes. This study examines whether functional cardiomyocytes can be efficiently enriched from mouse embryonic stem (mES) cells. mES cells were induced by ascorbic acid to differentiate into cardiomyocytes. Beating cells were observed after 1 week and increased in number with time while under differentiation conditions. Furthermore, the differentiated cultures could be dissociated and enriched by Percoll gradient density centrifugation. The beating cells expressed markers characteristic of cardiomyocytes, such as cardiac troponin T (cTnT). The enriched population contained 88.7% cardiomyocytes and showed expression of cardiomyocyte markers of troponin T and cardiac genes, including alpha-MHC, beta-MHC, ANF and Nkx2.5. However, Oct-4, a marker of early-stage ES cells, was not expressed in the mES cell-derived cardiac cell clusters. Moreover, the mES cell-derived and Percoll-enriched cardiomyocytes responded appropriately to cardioactive drugs, as did normal neonatal rat cardiomyocytes. mES cell-derived functional cardiomyocytes can be enriched by the method of discontinuous Percoll gradient centrifugation. The ability to differentiate and enrich for functional mouse cardiomyocytes makes it possible for further development of these cells as a model of myocardial repair through cell transplantation or tissue engineering.